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Design Innovation (DI) Map:
People Methods Process Principles
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Design Innovation (DI): Our design process is user centered
and begins with execution of specific design methods. These
methods guide activities that lead to desired outcomes. The
selection of methods, and transition between specific methods is
governed by a process or approach. Our 4D process provides
an order of action while allowing for sprints, scrums and
customization in the overall process. Finally, a culture of
design is grown organizationally through ubiquitous mindsets
and ‘principles.” These principles are cherished and adopted
into our design community via execution of the methods and
approach.
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Design Innovation (DI) Map:
People Methods Process Principles

People are our focus as individuals, groups, teams, organizations, communities,
cities, and nations. Our focus is on empathy, co-creation, and societal value.

Q2% O
& Methods are well-defined, short term activities with a specified action set and an
expected format of outcome. (e.g. 6-3-5, or journey mapping).

Process or approach guides overall team and organizational design (e.g., design
engineering, systems engineering, or design thinking). They also govern the
transition between individual methods.

Principles are ubiquitous best practices, or mindsets, to guide the way in which the
designers think, communicate, and decide. They provide insights on intangible best
practices. (e.g. embrace ambiguity).

* The Escher "D” and Penrose triangle are symbolic of the IDC moving into new dimensions through Innovation Ready Design

oo = || = _
IDC DESIGN INNOVATION (DI) CREATIVE PROCESS & OPPORTUNITIES D I ngéiﬁ?ﬂm Euﬁlﬁﬂ IIIII

SINGAPORE UNIVERSITY OF

TECHNOLOGY AND DESIGN

sign Innovation .



What is Innovation by Design

or Design Innovation? \1, Start here
o |

alodefuisubisap

End up

A programme that helps organisations here

use design as a tool for strategic
impact and organisational
transformation.

Desirability
(User-driven)

The design approach starts with
a focus on what the user and
organization really needs and
wants.

Feasibility
(Technology)
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Opportunity Space Opportunity Statement

IDC : Solution
People,
Methods,

PI‘OCESS, Discover Develop Deliver
P ri n C i p I e S ii?;iﬁfi;::;rf;:; ;Ciiifpi:g:;zjgf fteratively prototype &

test concepts & models

collaboratively on identified with users
through co-creation opportunities

Th e 4 D S with stakeholders
with Empathy with JOY witn Non-Attachment
ability to understand happiness & delight not to hold onto, or grasp
and share feelings of coming from a tightly what is considered
others, without genuine sense of as me or mine (e.g., my
judgments well-being ideas, my solutions)
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IDC: People, Methods, Process, Principles

The 4Ds: Integrating Design Thinking, Business Design, Design Engineering
and System Engineering

DESIGN INNOVATION:

HEART (discover) 9 (define) MIND (develop) HANDS (deliver)
DESIGN User Studies Down Select
Opportunity Vision Statement User Modeling Ideation Product, Service, and System Prototyping
THINKING . . .
Site Analysis Portfolio
BUSINESS . L L . . .
DESIGN Market Assessment Market Modeling Critical Path Organization Structure Cost-Benefit Analysis Market Penetration
DESIGN Need Determination Requirement Specification Concept Development Protot DOE, Testi Producti
ENGINEERING e erminatio equirement Specificatiol cep elopme ototype esting roduction
SYSTEMS . Partitioning, and Functional . . ’ I
ENGINERRING Benchmarking Modeling Systems Layout, and Architecture Risk Assessment Robustness Risk Monitoring
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DISCOVER Heart

DEFINE

!

DEVELOP Mind

DELIVER Hands

Key Methods: Design Thinking and Design Engineering (Front-End)

CN Analysis
Contextual Needs
Journey Mapping

Likes/Dislikes
Multisensory
Analysis
Articulated Use
Surveys

Site Analysis

Lead User
Scenarios

Focus Group
Empathic Lead User

Mission Statement
Black Box

Activity Diagram
Affinity Analysis

Personas

Functional Modeling
Workflow
Benchmarking

Specifications
Sheet
Want/Needs
Requirements
Document
Background
Research

C-Sketch

Design by Analogy
Word Tree
Mindmapping

Bio-Inspired
Brainstorming
Co-Creation
Morphological
Matrix
SCAMPER

Pugh Chart
TRIZ
Storyboarding
Deep-dives
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Prototyping
User-Validation
Scaled Prototypes
Iterative

Required
Prototypes

Isolated Subsystem
Mock-ups

Parallel Testing
Requirement
Relaxation

Design of
Experiment

Testing (Spiral
Plan)

Paper Prototyping

Recommended

Extended
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IDC:

People,
Methods,
Process,
Principles

Phase Cluster Methods
Discover (heart) |Opportunity 5 Why's, ethnographic research, co-design, design journal, reverse engineering, patent mapping
User studies ethnography, videography, journey map, semantic enquiry, scenarios
Need Determination user interview, likes/dislikes, contextual needs analysis, focus group, empathic lead user
Site analysis multi-sensory site analysis, observation, videography, architectural site analysis
Market assessment market research, PEST(EL) analysis
Benchmarking technology matrix, petri-net, risk management process, FRACAS, risk scope, field return and warranty analysis,
Define (eyes) Vision statement mission statement, hierarchy of purpose, How Might we
User Modeling affinity diagram, scenarios, personas, activity diagram
Market Modeling SWOT analysis, Porter’s 5 forces, lean startup toolkit, McKinsey's 75, business model canvas
Requirement Spec. Ishikawa diagram, Mission statement, Background research, Technology Matrix
Functional Modeling Partitioning, Markov decision chain, IDEF0, cross-functional flowchart, influence diagram, hours of quality
Develop (mind) Ideation external idea search, mind-mapping, Wordtree (design by analogy, DBA}, Historical Innovators, AskNature
(DBA}, SCAMPER,
Downselect Pugh chart, pairwise comparison, design structure matrix, TRIZ
Portfolio concurrent engineering method, product platforms, commonality -differentiation plan, probabilistic graphical
models
Critical Path critical path method, disruptive innovation lens, blue ocean toolkit, beach head strategy, risk acceptance, Real?
Win? Worth?
Organization Structure Mintzbergs organizational configuration, business model organization navigator, design pattern for human
system
Concept Development C-Sketch, Parallel Sketching, morph matrix, TRIZ, CMEA, Design for Transformation
Systems Layout, and design standards, systematic layout planning, set covering, customer/human resource relationship
Architecture management, simplex algorithm, product architecture
Deliver (hands} | Product, Service, and paper prototyping (mockups}, product service system prototyping, service prototype

System Prototyping

Cost Benefit Analysis

return-on-investments (NPV, IRR]}, break even analysis, cost-benefit analysis, cash flow prediction analysis, value
proposition

Market Penetration

first 1000 users, product champion, B2B marketing, ambidextrous organization

Prototype Prototyping Strategy, Empirical Similitude, pre-production prototype, Isolated Subsystem Testing,

DOE, Testing DOE, Safety plan and review, Reliability and Field testing, EMS development, Standards testing

Production Design for manufacturing, Robust Design, Taguchi methods, sensitivity analysis,

Risk Assessment life cycle analysis, risk treatment, discrete choice, risk communication and risk awareness consultancy

Testing Ioad strength analysis, finite element modeling, subtract and operate, poka-yoke, accelerated stress testing,
force flow analysis, subtract and operate

Robustness state-space analysis, guidelines for green design {design for X}, design of experiment, Hardware in the Loop
(HIL}

Production principles of lean, Kanban, monitoring and review, safety plan and review

Risk Monitoring

failure modes and effects analysis, maintainability analysis, event tree, fault tree, failure probability plot,
HAZOPS
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Affinity Diagram Method

Signature Designs

Design Cards

« The Design Innovation cards
are highly representative of the
IDC’s approach to design.

 The cards represent bite-sized
vet complete representations of
a broad array of both advanced

technical engineering methods = e
for design, as well as empathic o e i T =
user centered approaches. = B =
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Affinity Diagram Method

Signature Designs =i

Design Cards

 The objective of these cards is to
provide access to advanced design
and engineering methods in a way
that both experienced and novice
designers can benefit from.

« The IDC design cards are a
standard tool deployed in

-o%“c
S tad Y H
J(.) )

professional development =g |
WorkShops and deSign . ‘ - 4
guidance and consultation. = : =
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Empathic Lead User

Empathic lead user helps desigy to
identify latent needs and build empathy, The

Discover
»

Co-creation

In co-creation or co-design, the person whe
will eventually benefit from the design

Design by Analogy (WordTree Method)

Develop
ey

v.is a process of
jons across different

Design by analog:
transferring desian

WCEPT GENERATION

Develop
»

Parallel Sketching

Parallel skatch is a design ideation tool to
enable rapid development of many variations

outcomes
process involves simulation of extreme use process is included as a member of the design domains (ak.a. design by metaphor) on a design. A basic template or cell is
conditions based on observa - internad st design team, They play an active role in the 2 preloaded to structure and accelerate
extraordinary users o project development. ideation.
PROCEDURE PROCEDURE PROCEOURE prROCEDURE
1 Develop List ALY A ANALYII 1 Establish |2 Brainstorm |3, iterate Formulate |2 Decompose Define
Collectively Statement

s Restructure 5. Generate

KEY COMPONENTS
Problem Ideas

2. Perforr
Simulations

| ] 10bserve |4 Improve

interactions | Design

ing 10 solutions

1 need finding,
oarn ‘grounded

M e th o ds ioeanion 8 N . N B
6-3-5 (C-sketch) £ - Risk Management Process H
a 2 2 2
Risk management process is a proac
TYPES OF MOCKUPS TEMPLATE STRUCTURE approach to mitigate risk during project
management. It helps to recognize and

manage events that threaten the likelihood of

ideas with § total passes of their paper.

PROCEDURE

C-sketch, is a graphical, team based ideation
technique for generating solutions to design TEMPLATE STRUCTURE
problems and opportunities, 6 designers .
’ generate 3 graphical representations of their

1dentify

[ m PROCEDURE g

\ Divide Paper |2 Session lsitreals  Canwewint s t worth
eate o . = - Risks

e mor * EXAMPLE: COMMUNICATN DEVICE .jij 0 : A

A T potcyaing sirtagy s s s e, an s
e S S, e S o B o o ;

oma ol the e

improve

s Discuss &
Refine

foctma m paraior

Real | Win | Worth It
iyped P EXAMPLE MOCKUPS: WORKSHOPS

' X

EXAMPLE STRATEGIC PROTOTYPING: MEDICAL DEVICE
2 Rate it a Risk
Mitigation

3 Probability
Matrix Rt
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Innovative Rapid System Development

, —€
(dEfIIIEJ HANDS ([IEIIVelj O ‘ Using the engineering specifications, ‘

- identify crucial requirements
Portfolio & Embodiment | Safe‘ty Plan & Define the spatial form with preliminary scale drawings
Planning | A Engineering Review
I 1 I Identify the main functional modules ‘
Functional Physical Reliability &
) Modeling Modeling Field Testing ‘ Develop prlminay layoLts possiblies ‘
r the module placement
MIND (develop. I T I
Product Prototyping ‘ i EMS ‘ Select an effective layout for module placement ‘
: l?/l:ﬁldnliﬂgrp?mg with grchitlecture A Strategy Development
I D | | + Morphological eve opl:nen T |
( Analysis i
L . Exte¥nal Search Concept i/lalldure& Suppqrt . ) ) )
. Design by Analogy Generation / Ef(f) C(ESS Materials and Fillin the spatial form with scale drawings
(DbA) Ideation A el ) Standards it e sumoring functionalt
.+ 6-3-5/ CSketch . nalysis Testing Inventory required supporting functionality
+ Idea Generators ) (FMEA) =
’ « Historical Innovators Back-of-the- ‘ Develop possible layouts for supporting functions
+ TIPS /TRIZ Envelope _—
Me th o ds Modeligg 4 Design for X ‘ Select an effective layout ‘
I
, Paper 3 Evaluate against customer, technical, robust,
Prototyping Robust safety, and business case criteria
Design . 3
Process s = i [rotmr o]
Prototy pin;
typ & Complete form design with detailed drawings
(Proof of Subsystem

Engineer the dimensions to components

| |
Concept) Testingand ~ |—
DOE
‘ Check for robustness and errors ‘

Prepare parts lists (BOM), assembly drawings,
e S part drawings, product process plans
HEART (discover) ;
[oemt oo |

Market & Competitive
Develop a Analysis

Vision (Background Research &
Technology Matrix)

Customer Needs Analysis
(Articulated Use, Contextual
Needs, Empathic Lead User)
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Ref. Prof H Stoewer

SYSTEM ENGINEERING ENVIRONMENT

PROJECT BUSINESS
MANAGEMENT ENGINEERING AND
AND CONTROL PROCUREMENT

a

IDC:

Peo p I e, PRODUCTION SYSTEE'LV\‘,SIRE(;“’?,\'A'“;ETR'NG STAKEHOLDERS,
MANAGEMENT CUSTOMERS,
Methods, 1 MARKETS
Process y INTERFACES - INVOLVEMENT
- - T INTERACTION
Principles ASSURANCE,
QUALITY AND
SPECIALISTS
SArErY , OPERATIONS, ENGINEERING
MAINTENANCE,
SERVICING
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IDC:
People,
Methods,
Process,

Principles
(sample)

The 4Ds

Creativity Throughout.
Creativity should occur not only
during ideation but throughout
the entire design process.

Appetite for Ambiguity.

It is essential to accept that the
outcome of an innovation
process is unknown at the start
and novel solutions will push our
comfort zones.

Empathy for all.

Empathy is required so that true
needs are uncovered to open the
potential for a desirable outcome
that impacts stakeholders in a
positive way.

Expressive Collaboration.
Exchange of perspectives must
happen at a deep level within
the design team and between all
stakeholders.
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Embrace Open Resources.
Open source, open data, open
innovation, sharing and freedom to
explore, are essential components
of healthy collaboration and the
emergence of novel ideas.

Adaptive Pathways.
Adaptation is required from the
beginning of a design process. A
design team must reflect on their
process and adjust it dynamically.

Curiosity for Context.
Understanding stakeholders is dear
to the innovation process. Needs
assessment requires not only an
empathy for a user as a person but
also a detailed knowledge of their
situations and environment.

Make, Test, Learn, Repeat.
Willingness to turn ideas into action
and rapidly iterate after testing is
essential to design. Hands-on
experience provides valuable
lessons that cannot be replaced.

Free Space for Blue Skies.
A design environment should
provide free space to explore
radical ideas without constraints.
Trust, infrastructure, and culture
must coincide to support this
activity.

Pride in art, Art in craft,

Craft in pride.

Taking pride, and placing effort into
the quality of construction and
aesthetic is a core component of
design. Aesthetic craftsmanship
should not be taken for granted.

Celebrate both the Quantitative
and Qualitative.

Utilizing qualitative and quantitative
data allows the design team to
make observations that are both
valid and insightful.

Also Can.

A positive and optimistic attitude is
essential in discovering out-of-the-
box ideas. Optimism, in supporting
other’s ideas, is equally important
for team coherence.
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